Elevation of lysosomal enzymes in primary Lewis lung tumor correlated with the initiation of metastasis.
Lysosomal enzymes were elevated about two-fold in primary s.c. Lewis lung carcinoma as compared with metastatic nodules in the lung. In a time course experiment, a general two-fold elevation of acid phosphatase and several glycosidases was observed in the primary tumor between the 14th and 17th postimplant day following s.c. inoculation of Lewis lung carcinoma. This increase in hydrolytic enzyme activity was not due to necrosis in the primary tumor since a comparison of enzyme activities in the nonnecrotic and necrotic areas demonstrated much higher activities in the nonnecrotic areas. No increases in lysosomal enzyme activity were observed with time in Sarcoma 180, a tumor which does not metastasize. There was no change with time in primary Lewis lung tumor lactate dehydrogenase activity while a 7-fold increase in serum lactate dehydrogenase activity was observed in tumor-bearing mice. Mitochondrial succinate-2-(p-iodophenyl)-3-(p-nitrophenyl)-5-phenyltetrazolium reductase levels fell in the primary Lewis lung tumor as the tumor size increased. A positive correlation was observed between the time of the elevations of tumor lysosomal enzymes in Lewis lung carcinoma and the appearance of micro- and macrometastatic lesions in the lungs. The mechanisms accounting for the increased intratumoral lysosomal enzymes are unknown, but they may be related to macrophage infiltration or other tumor-host interactions which may facilitate the dissemination of tumor cells.